Background. Injuries of the midfoot are often missed and therefore underestimated. Early diagnosis and treatment are crucial for the final outcome. The primary aim of this study was to assess the pattern and results of early operative management of mid-foot injuries after a midterm follow up.
BACKGROUND
The mid-foot is defined as the section of foot between and including the Chopart and Lisfranc joints [1] . Among the injuries in the foot region, midfoot fractures are still problematic in both diagnosis and treatment and result in a high degree of long term morbidity. Mid-foot fractures are uncommon and predominantly occur in motor vehicle accidents. Mid foot fractures, particularly fracture dislocations, affect the function of the entire foot. However, even in these complex foot injuries, an early anatomic (open or closed) reduction and stable fixation can minimize the percentage of long term impairment [1] . Midfoot fractures are particularly not diagnosed during primary examination especially when associated with other injuries [2] . Midfoot fractures, including those involving the Chopart and Lisfranc joints, can be very easy to miss because of their rarity, the lack of obvious radiographic findings in up to 33% of such injuries, and the lack of familiarity with such fractures by many treating physicians [3] . The aim of this consecutive study is to see the pattern of injuries around the midfoot which require operative management and assess their results.
MATERIAL AND METHODS
The study was a consecutive study, conducted on patients with mid-foot injuries who were treated in our hospital from April 2008 through May 2010 after approval by ethical committee of the hospital in accordance with the ethical standards of the 1964 Declaration of Helsinki as revised in 2000. An infor med consent was taken from all the patients.
All cases with suspected midfoot injuries were evaluated using anterioposterior, medial oblique and lateral radiographs of foot. Anterioposterior weight bearing and stress views were used in patients suspect ed of subtle Lisfranc injury. Patients with displaced midfoot fracture dislocations, isolated midfoot injuries with displaced fractures and those fractures which were associated with incongruity of the joints (> 2mm step in the articular surface) were included in this study. Patients who presented >2 weeks after trauma, patients <16 and >65 years old, open type ii and type iii fractures (classified by Gustillo classification), polytrauma patients and undisplaced midfoot fractures were excluded from this study. A total of 25 patients matched our inclusion criteria and were included in our study. Patients with fracture dislocations were operated within 24 hours whereas isolated midfoot fractures were operated within a week. All patients were operated by a standard surgical technique and fixation with K wires was done. Patients were followed up regularly every fortnight for a period of 10 weeks, thereafter monthly up to six months and then every six months for a period of two years and at final follow-up for evaluation for the purpose of this study.
RESULTS
The mean follow-up in our study was 3.2 years (range 2-4 years). Males (n=19) were affected more than females (n=6) with a ratio of 3.2:1. Most of the patients (17) were in the age group of 16-35 years with the mean age of 34.6 years. The left side (n=14) was affected more than the right side (n=11). The most common modes of injury were indirect trauma due to a fall (n=12) followed by road traffic accidents (n=12). Among the cases with road traffic accidents, 50% were pedestrians. There were 22 Lisfranc fracture dislocations (Fig.1a,b ) and three navicular fractures (Tab. 1). There was no cuboid or cunei form fracture in our study which required operative treatment during this period. Among Lisfranc injuries, most (45%, n=10) had type B2 injuries (Myersons classification) while 27% patients (n=6) had subtle Lisfranc injuries (Tab. 2). There were three displaced navicular fractures (12%) in our study. All navicular fractures were type C (as per OTA classification). The most common associated injuries were metatarsal fractures (32% cases) with fractures of the base of third metatarsal (16%) being the commonest. Most patients (n=15, 76%) were treated with open reduction and internal fixation, with K wires used in most patients (Fig. 2a,b) , while close reduction and percutaneous pinning was done in 24% cases (n=6). Full weight bearing was allowed at 12-14 weeks in 56% cases (n=14), while in 44% cases, it was done at 9-11 weeks with a mean of 11.7 weeks. All navicular fractures united in our study. There were two (8%) cases of pin-tract infection and two cases of superficial wound infection which responded to antibiotics in our study. There was one case of loss of reduction in our study. The average follow-up was 2-4 years, mean 3.2 years (Figure 3,b) . 
DISCUSSION
The midfoot is described as the section of foot between and including the Chopart and Lisfranc joints [1] . Five bones compose the midfoot -the na - vi cular, the cuboid, the medial, the middle and lateral cuneiforms. Despite the presence of many large, broad, flat articular surfaces, this collection of bones is also relatively immobile compared to the rotatory and accommodative functions of the hindfoot and forefoot. One of the functions of the midfoot is to regulate forces on weight bearing and distribute these forces. Midfoot fractures are uncommon and predomi nantly occur in motor vehicle accidents. Despite significant improvement in automobile safety, the in cidence and severity of midfoot fractures has remain ed the same [4] . Midfoot fractures are fre quently not diagnosed during primary examination especially when associated with other injuries [6, 7] . As a result of inadequate treatment, the complication rate is high [8] .Only recognized isolated fractures of the midfoot have an outcome with minimal functional impairment. The fracture dislocation of the Lis franc joint is the most frequent severe injury of the midfoot, but is still uncommon with incidence of 0.02% to 0.09% of all fractures. Jarde, et. al. esti mated that almost 40% of Lisfranc fracture dislocations in polytrauma patients are unrecognized. How ever, even with accurate diagnosis and early treatment, these injuries can result in chronic disability [9, 10] . The aim of surgery is to restore length and alignment of the midfoot, and therefore maintain the relationship between the hind-, mid-and forefoot. Restoration of the articular surface, maintenance of length of the medial and lateral column and joint congruity should be the aim [11] [12] [13] . Conventional means of stabilization include the use of K wires, screws, plates and internal fixation. Placement of pla tes and screws is difficult due to the limited space available and moreover may lead to loosening and pulling out of the screws resulting in loss of stability and fracture fixation [14] . Temporary bridge plating of the medial column was described in 2003 for comminuted fractures of the navicular but the major disadvantage is that by spanning the joints, movement through the midfoot is restricted to a significant ex tent [15] . K wire fixation provides a versatile means of achieving reduction and maintaining congruity at joint surface. In our consecutive study, most patients were in the age group of 16-35 years with a mean of 34.6 years. In Richter et. al., the age group ranged from 10-84 years with mean of 35 years [1] . The mean age in our study was consistent with this study. The males dominated females in our study with a ratio of 3.16;1. In Richter et al., males also outnumbered females with a ratio of 2.78 [1] . The most common mode of injury in our study was indirect trauma due to a fall (48%) followed by road traffic accidents (36%). In Richter et al. study, 72.2% of the cases were due to road traffic accidents and 11.6% were due to falls from height [1] . Our study differed from other studies in the mode of injury. The reason could be that most of our patients belonged to rural areas where road traffic accidents are not so common as in urban areas and open injuries were excluded from our study. The fracture dislocation of the tarsome tatarsal joint was the most common midfoot injury in our study (88%) followed by navicular fracture (Fig. 4a,b) . In Richter's study, Lisfranc fracture dislocation constituted 31.2% of cases and isolated midfoot injuries were seen in 35.5% of cases [1] . The reason for this difference in our study from other studies could be due to the fact that we included only those patients with midfoot injuries in our study who required operative management and open injuries were excluded from our study. Among the patients with Lis franc injuries, Type B (classified as per Myerson's modification of Hardcastle et al classi fication) were the most common injuries (about 45.45%) [16] . In Antonio series, Type B were the most common tarsome tatarsal fracture dislocations [17] . The most frequent asso ciated injuries in the present study were metatarsal fractures in 32% of cases, the commonest being the base of third metatarsal (16%). In Goosens et al. study, metatarsal fractures were associated in 40% of mid-foot injuries [12] . Most patients, in our study (76%), were treated with open reduction and internal fixation, with Kirschner wires used in 60% of cases, Kirschner wires and screws in 12% of cases and screws alone in 4% of cases. Close reduction and per cutaneous pinning was done in 24% of cases. In Rich ter series, close reduction was done in 14.4% of cases and open reduction in 76.1% of cases, in 69% of cases internal fixation was done with Kirschner wires and in 6% of cases internal fixation was done with Kirschner wires and screws [1] . In our study, stitches were removed at 10-14 days and a short leg cast was given. In 80% of cases, a short leg cast was given at 2 weeks while in 20% cases it was delayed due to poor condition of skin in two cases, pin tract infection in one patient and minor wound infection in one patient. The average time of removal of the K wire in our study was 8 weeks while as in Richter et al study, Kirschner wires were removed at 6 weeks [1] . The complications in present study included pin-tract infection in 2 pa tients, minor wound infection in one patient and loss of reduction in one patient. There was no case of compartment syndrome of the foot in our study. The patients were followed for 2 to 4 years with a mean of 3.2 years and were assessed by AOFAS midfoot score. The majority of our patients [92%] complain ed of mild occasional pain. 56% of cases could wear conventional fashionable shoes. 52% of cases had no difficulty on uneven surfaces. The mean AOFAS (M) score in our study was 78.36 with most patients losing points to pain and de creased recreational function. In Martinus Richter study, the mean AOFAS score was 71. Our functional score was higher than that study. Good to fair results were seen in 88% of cases in our study and poor results in 12% of cases according to the scale used by De Jesus et al [2] .
CONCLUSION
The Lisfranc fracture dislocations are the most common injuries around midfoot requiring operative treatment, and we believe that operative treatment considerably improves functional outcome in these injuries.
